M uch caregiver research has been devoted to describing changes in the physical and emotional health of family members who provide care to someone with a chronic illness. Outcomes such as depressive symptoms, perceived burden, anxiety, and changes in immune function have all been linked to providing care (Kiecolt-Glaser et al., 2003; Kozachik et al., 2001; Pinquart & Sörensen, 2004) . Investigators have also identified specific care demands, such as care recipients' behavioral and cognitive problems that are strongly associated with changes in caregivers' health (Pinquart & Sörensen, 2004) . Not all caregivers respond similarly to the challenges of providing care. For example, in the presence of similar stressors, some caregivers develop high levels of depressive symptoms, but others do not (Mahoney, Regan, Katona, & Livingston, 2005) .
Caregiver characteristics such as age, gender, and relationship to the care recipient have been shown to help identify caregivers at risk for negative consequences as a result of providing care (Bookwala & Schulz, 2000; Mahoney et al., 2005; Nijboer, Tempelaar, Triemstra, van den Bos, & Sanderman 2001; Northouse, Mood, Templin, Mellon, & George, 2000) . More recently, nonsociodemographic caregiver characteristics have been proposed as variables that might influence the relationship between care demands and caregiver outcomes. One such characteristic is caregiver mastery, which can be defined as caregivers' feelings of being in control of the care situation, and which appears to influence the relationship between care recipients' problem behaviors (such as hallucinations and agitation) and caregivers' level of depressive symptoms; however, whether caregiver mastery moderates or mediates this relationship is not well established.
From a healthcare system perspective, understanding the moderating or mediating role of caregiver characteristics is a necessary component of efficiently implementing caregiver interventions. Understanding the mechanisms through which variables in the care situation affect caregiver outcomes allows practitioners to more appropriately monitor caregivers at risk for distress, more precisely target interventions to the variables leading to distress, and more accurately evaluate outcomes. The purpose of this study was to explore whether caregiver mastery moderates or mediates the relationship between care demands and caregiver outcomes. Specifically, the study was designed to explore how the relationship between care recipients' problem behaviors and caregivers' depressive symptoms varies as a function of caregiver mastery, controlling for the effects of caregiver age, gender, and relationship to the care recipient, in caregivers of people with a primary malignant brain tumor (PMBT).
Background
A global sense of mastery has been defined as the amount of control that people feel over the forces impinging upon them (Pearlin & Schooler, 1978) . The concept of mastery was originally developed to describe a person's general sense of control over their lives, referred to in this paper as "global mastery." Researchers in the area of family caregiving have applied the concept of mastery to the care situation. "Caregiver mastery" delineates caregivers' perceptions of their sense of worth as caregiver and how they perceive their ability to meet the demands of providing care (Gaugler et al., 2005; Gitlin et al., 2003) . People with high levels of caregiver mastery report that they are able to face the challenges of providing care, feel in control of the care situation, and are able to use problem-solving skills to meet care demands, which may result in fewer depressive symptoms (Bookwala & Schulz, 1998) .
Research has shown that caregivers' sense of mastery is important in determining the degree to which providing care will affect their susceptibility to developing depressive symptoms. Bookwala and Schulz (1998) examined data from 378 caregivers of people 65 years of age or older with various chronic medical conditions and found that low levels of global mastery predicted higher levels of caregiver strain and depressive symptoms. These findings were supported by Li et al. (1999) in their study of daughter-caregivers of people over the age of 60 with various medical conditions. However, Bookwala et al.'s (1998) and Li et al.'s (1999) studies differed regarding the way in which caregiver mastery influenced caregiver outcomes when problem behaviors were present in care recipients. Bookwala and Schulz found that when caregiver mastery was included as a predictor of caregiver outcomes, the amount of variance in caregivers' depressive symptoms that was accounted for by care recipients' behavior problems decreased by approximately 8%. These data indicated a moderating role of caregiver mastery, i.e., that the strength of the relationship between care recipients' behavior problems and caregivers' depressive symptoms is dependent upon caregivers' level of mastery. The results from Li et al.'s study, on the other hand, indicated that caregiver mastery was a partial mediator (having both an indirect and direct effect) of the relationship between care recipients' problem behaviors and caregivers' depressive symptoms. Li et al. found a direct relationship between care recipients' problem behaviors and caregivers' depressive symptoms, but also reported that problem behaviors led to lower levels of caregiver mastery, which in turn, led to higher levels of caregivers' depressive symptoms (an indirect relationship). Skaff, Pearlin, and Mullan (1996) reported that in caregivers of people with Alzheimer's disease, problem behaviors in the care recipient were significant predictors of changes in caregiver mastery over time, which may also support a mediating effect of caregiver mastery.
In the area of oncology, Nijboer and colleagues (2001) reported that levels of global mastery predicted changes in depressive symptoms over time in caregivers of people with newly diagnosed colorectal cancer. In addition, the authors found that caregiver mastery appeared to moderate the relationship between care recipients' depressive symptoms and caregivers' depressive symptoms: when caregivers had high levels of caregiver mastery, they had lower levels of depressive symptoms as a result of care recipients' depressive symptoms. Gaugler and colleagues (2005) reported that caregivers of people with various types of cancer who reported higher levels of caregiver mastery had less emotional distress, but they did not explore the moderating or mediating role of caregiver mastery in this sample.
Although Nijboer et al. (2001) and Gaugler et al. (2005) have provided more data regarding the influence of caregiver mastery in caregiver and care recipient relationships in oncology, no studies in oncology to date have been reported on the role of caregiver mastery in the presence of problem behaviors in care recipients. Problem behaviors are not common among all types of cancer, but when present (such as in people with a primary brain tumor or those with metastatic lesions to the brain), problem behaviors can be a great source of distress for the caregiver. Problem behaviors such as agitation, hallucinations, and delusions may have multiple etiologies. They have strong effects on the distress of caregivers as a result of providing care. Problem behaviors can hinder a care recipients' ability to perform ADLs and IADLs, increasing the need for assistance from caregivers (Ory, Hoffman, Yee, Tennstedt, & Schulz, 1999) . Problem behaviors of care recipients might lead caregivers to believe that they are providing care for strangers (Salander, 1996) , which can increase the distress they feel as a result of providing care.
Further, problem behaviors might affect the availability of secondary carers. Caregivers have reported that other family members and friends are less willing to be involved in sharing care responsibilities when the care recipient has behavioral problems (Sherwood, Given, Doorenbos, & Given, 2004) than when functional problems alone are present. Our previous work showed a strong relationship between care recipients' problem behaviors and caregivers' depressive symptoms (Sherwood et al., 2006) ; this analysis was done to determine characteristics that might influence that relationship.
Many of the previously mentioned studies were focused on the influence of global mastery, rather than caregiver mastery (or mastery specific to the care situation), in the relationship between care recipients' problem behaviors and caregivers' depressive symptoms. Global mastery could be a personality characteristic or trait that might not be amenable to intervention. Using measures of global mastery in caregivers might result only in identifying those in need of intervention. Caregiver mastery, on the other hand, can be viewed as situation-specific or a "state" characteristic, one which directly results from feelings of control over the care situation. By considering caregiver mastery in this way to identify caregivers at risk for depressive symptoms, health care practitioners might be able to improve caregivers' sense of mastery, thus lowering the risk for emotional distress. For this reason, we chose to evaluate the role of caregiver, rather than global, mastery in the care situation.
Caregiver mastery might either moderate or mediate the relationship between care recipients' problem behaviors and caregivers' depressive symptoms. According to the models proposed by Baron and Kenny (1986; Kenny, 2005) , if caregiver mastery is a moderating variable, then the caregiver's level of mastery will change the way in which problem behaviors in the care recipient affect caregivers' depressive symptoms. Caregivers of people with numerous problem behaviors might not display depressive symptoms if the caregiver's level of mastery is high. In this case, caregiver mastery should be used to monitor caregivers of people with problem behaviors. Clinicians who wish to intervene to improve caregiver depressive symptoms, then, would target caregivers with low levels of caregiver mastery and would work with caregivers to increase their levels of caregiver mastery in the presence of problem behaviors in care recipients.
If caregivers mastery is a mediating variable, the caregivers' level of mastery will be dependent upon care recipients' problem behaviors. Increasing problem behaviors in care recipients will cause lower levels of caregiver mastery, which will in turn lead to higher levels of depressive symptoms. In this case, clinicians would assess the number and severity of problem behaviors in the care recipient in a risk assessment for those caregivers at risk for depressive symptoms. Clinicians would then focus on assisting caregivers in managing problem behaviors to improve levels of caregiver mastery before low levels of caregiver mastery lead to high levels of depressive symptoms. Thus, the purpose of this study was to apply Baron and Kenny's (1986; Kenny, 2005) framework to determine whether caregiver mastery mediated or moderated the relationship between care recipients' problem behaviors and caregivers' depressive symptoms in the situation of primary malignant brain tumors.
Methods

Setting and Sample
Institutional review board approval was obtained from the principal investigator's institution, in addition to the governing bodies of each of the recruitment sites. Caregivers for the study were recruited from five organizations: two metropolitan brain tumor treatment centers, two national brain tumor support organizations, and one statewide cancer registry. A caregiver was defined as someone who provided assistance to the care recipient (e.g., emotional assistance, physical assistance, monetary assistance). Criteria for caregiver eligibility were: (a) being over 21 years of age, (b) caring for someone with a primary malignant brain tumor who was over 21 years of age, (c) being fluent in English, and (d) having regular and reliable access to a telephone. Recruitment strategies and sociodemographic characteristics of the sample have been described elsewhere (Sherwood et al., 2006) . Caregivers were either approached for consent in person (if geographically possible) or consent forms were mailed to caregivers, who then called to express interest in participating.
A total of 95 participants were recruited for the study. The majority of participants (age range 25-76 years, M=51, SD=12) were women (74%, n=70), Caucasian (94%, n=89), and spouses (74%, n=70) of care recipients. Most caregivers had provided care for less than 3 years (77%, n=73; range 1 to 216 months, M=31, SD=36, median=18 ). The most common tumor type for care recipients (age range 21-78 years, M=48, SD=14) was glioblastoma multiforme (GBM; 44%, n=42).
Data Collection
After consent was obtained, the caregiver underwent a 45-to 90-minute telephone interview by a trained interviewer (M=72 minutes), during which measures to assess the following variables were administered: care recipient problem behaviors, caregiver mastery, and caregiver depressive symptoms. Telephone interviews were used to obtain data because caregivers were recruited from across the United States.
The care recipient's problem behaviors were measured with the Neuropsychiatric Inventory-Questionnaire (NPI-Q; Kaufer et al., 2000) . The NPI-Q (α=.78) is a 12-item measure in which the caregiver is asked to indicate the presence of 12 abnormal care recipient behaviors (e.g., delusions and hallucinations). Each behavior is rated as either present or absent; scoring for the NPI-Q consisted of summing individual items to generate a total score, with higher scores indicating more abnormal behaviors (possible range 0 to12). Validity for the NPI-Q has been established in people with neurodegenerative disorders and in older hospitalized patients on acute care units (Kaufer et al.; O'Hara et al., 2002) .
Caregiver mastery was assessed with the seven-item mastery scale which was adapted from Pearlin and Schooler's (1978) scale to indicate mastery over the care situation (α=.73). Caregivers were asked to use a 5 point Likert-type scale to indicate their perceptions of how certain they were about what to do in providing care, how they perceived themselves as able to handle most of the problems they faced in the care situation, and how well they believed that they were mastering most of the challenges in caregiving. Scoring for the caregiver mastery scale was done by summing item scores to generate a total score; higher scores indicated higher levels of caregiver mastery (possible range 7 to 35).
Caregivers' depressive symptoms were assessed with the Center for Epidemiologic Studies-Depression scale (CES-D; Radloff, 1977) . The CES-D (α=.85) has been shown to be a valid measure of depressive symptoms in adults (Andresen, Malmgren, Carter, & Patrick, 1994) . It is a 20-item scale to assess the respondent's current level of depressive symptoms on a 4-point Likert-type scale. Scoring the CES-D consisted of summing individual items to produce a total score; higher numbers indicated the presence of more depressive symptoms (possible range 0 to 60).
Potential confounding variables considered for inclusion in each model, based on literature in the field of dementia and oncology caregiving, were caregiver age, gender, and relationship to the care recipient (Kozachik et al., 2001; Pinquart & Sörensen, Pinquart, & Duberstein, 2002) . Caregiver gender and relationship to the care recipient (spouse and nonspouse) were dummy coded with female and spouse as referents. Relationship to the care recipient did not affect any of the proposed relationships and was deleted from the final analyses.
Statistical Analysis
Analyses to determine the moderating or mediating effects of caregiver mastery on the relationship between care recipients' problem behaviors and caregivers' depressive symptoms were based on the principles proposed by Baron and Kenny (1986; Kenny, 2005) . To test moderation, two stepwise regressions were performed with caregiver depressive symptoms as the dependent variable. In the first regression model, care recipient problem behaviors, caregiver mastery, caregiver age, and caregiver gender were entered into the model. In the second regression model, the interaction term generated by the product of problem behaviors and caregiver mastery was entered. To test a potential mediating effect, three regression equations were performed, controlling for caregiver age and gender: (a) the effect of care recipients' problem behaviors on caregiver mastery, (b) the effect of care recipients' problem behaviors on caregiver depressive symptoms, and (c) the effect of care recipients' problem behaviors and caregiver mastery on caregiver depressive symptoms.
Findings
Results from the moderation analyses are shown in Table 1 . Preliminary analysis showed a large amount of collinearity between problem behaviors and caregiver mastery, and these two values were centered on the mean before regression analysis. In the first stepwise regression, both care recipients' problem behaviors (p<.01) and caregiver mastery (p<.01) predicted caregiver depressive symptoms. In the second stepwise regression, care recipients' problem behaviors and caregiver mastery were still predictive of caregiver depressive symptoms, but the interaction between the two was not significant (p=.11) and did not indicate that caregiver mastery was a moderating variable.
To test caregiver mastery as a mediating variable, three regression equations were completed and their results compared (see Table 2 and Figure) . Data from the first equation showed that controlling for caregiver age and gender, care recipients' problem behaviors predicted (p=.01) caregiver mastery, caregivers of people with higher numbers of problem behaviors reported lower levels of caregiver mastery.
The second equation showed that care recipients' problem behaviors (p<.01), along with caregiver age (p=.02) and caregiver gender (p<.01), predicted caregiver depressive symptoms. Regarding age and gender, younger caregivers and female caregivers had higher levels of depressive symptoms. Women had a mean depressive symptom score of 16.13 (SD=9.20), compared to a mean of 11.26 (SD=7.28) for men, a significant difference (t=2.31, p=.02).
The final test for mediation was to enter both the hypothesized independent and mediating variables into a regression equation and evaluate: (a) whether the mediating variable was a significant predictor of the outcome variable, and (b) whether the strength of the relationship between the independent and the outcome variable decreased when the mediating variable was included (Bennett, 2000) . When both care recipients' problem behaviors and caregiver mastery were included as predictors of caregiver depressive symptoms, controlling for caregiver age and gender, the model accounted for 47% of the variance, and both care recipients' problem behaviors (p<.01) and caregivers' mastery (p<.01) were significant predictors of depressive symptoms, satisfying the first criterion. Concerning the second criterion, the t-value representing the relationship between care recipients' problem behaviors and caregivers' depressive symptoms decreased from 4.94 when caregiver mastery was not included (see Table 2 ) to 4.02 when caregiver mastery was included. Sobel's test to determine whether this change was statistically significant was performed, and the result (p=.03) indicated a significant difference. The effect of care recipients' problem behaviors on caregivers' depressive symptoms, however, did not completely disappear when caregiver mastery was entered into the model, indicating that a partial mediation had occurred (see Figure) . Partial mediation can show that care recipients' problem behaviors directly affected caregivers' depressive symptoms, but also indirectly affected depressive symptoms by lowering levels of caregiver mastery.
Discussion
Data from caregivers of people with PMBTs were examined to explore how caregiver mastery influenced the way in which care recipients' problem behaviors predicted caregivers' depressive symptoms. The findings were not consistent with Nijober et al.'s (2001) findings of a moderating relationship; i.e., that the effect of care recipients' problem behaviors on caregivers' depressive symptoms varied according to level of caregiver mastery. One hypothesis might be that this study differed from Nijboer et al's work as a result of the sample. Nijboer et al. evaluated caregivers of people with colorectal cancer, care recipients who were more likely to have physical, rather than neurologic, symptoms. The effects of caregiver mastery might vary when problem behaviors, rather than physical symptoms, are present. The inability to identify a moderating relationship may also have resulted from measurement error. The reliability of the instruments used to assess problem behaviors and caregiver mastery may not have been high enough to overcome issues related to measurement error. Future analysis with more objective measures of care recipient problem behaviors and a measure of caregiver mastery with higher reliability should be done to further investigate this relationship.
Instead, the analysis showed a partial mediation: both a direct effect of care recipients' problem behaviors on caregivers' depressive symptoms and an indirect effect through caregiver mastery. Concerning the indirect effect, care recipients' problem behaviors led to lower levels of caregiver mastery, which in turn led to higher numbers of depressive symptoms in caregivers, providing insight into one mechanism through which problem behaviors in the care recipient might lead to caregiver depressive symptoms. Results indicated that, as the number of problem behaviors in care recipients increased, caregivers began to feel less in control of the care situation. Possibly, caregivers feel confident handling one or two problem behaviors such as depression and irritability. However, when care recipients' problem behaviors increase, caregivers have fewer resources with which to manage those behaviors, leading to feelings of being out of control and not knowing how to handle care demands (i.e., they have lower levels of caregiver mastery).
Clinicians might therefore use the number of problem behaviors in the care recipient to identify caregivers at risk for decreased levels of caregiver mastery. Clinicians interested in reducing caregivers' depressive symptoms, then, could help caregivers recognize and manage care recipients' problem behaviors and subsequently monitor levels of caregiver mastery before depressive symptoms become apparent. In particular, clinicians should monitor caregivers with high level of depressive symptoms before or at the onset of the care situation.
Investigators in other areas of caregiving have reported that caregiver mastery might be improved by implementing educational and cognitive behavioral interventions (Gitlin et al., 2003) , and health care providers in neuro-oncology might be able to apply similar interventions to ultimately decrease caregivers' depressive symptoms. Increasing caregiver knowledge and comfort in the care situation can lead to higher levels of caregiver mastery (Mahoney, 2003) , which is particularly vital to caregivers of people with PMBTs; these caregivers have reported needing information and assistance in dealing with problem behaviors (Sherwood et al., 2004) . Clinicians might improve caregiver mastery by helping caregivers integrate education on problem behaviors and neuropsychiatric sequelae, teaching caregivers better ways to cope with problems (such as realizing the aberrant behavior is a result of the tumor, rather than intentional behavior of the care recipient), and providing stress-reducing techniques such as relaxation and guided imagery.
The second component of the partial mediation model showed that a portion of the relationship between care recipients' problem behaviors and caregivers' depressive symptoms was unaffected by caregiver mastery. These findings indicate that care recipients' problem behaviors can directly lead to caregivers' depressive symptoms, a relationship that has not been well explored in caregiving literature related to oncology. Research with caregivers of people with dementia has shown that care recipients' problem behaviors are one of the strongest and most consistent predictors of caregiver distress (Pinquart & Sörensen, 2004) . Meta-analyses have shown that when both behavioral and functional problems are present in care recipients, behavioral problems are so difficult to deal with that limitations in care recipients' physical function do not lead to emotional distress over and above that caused by problem behaviors (Pinquart & Sörensen, 2004) . Consistent findings indicate to clinicians the importance of monitoring problem behaviors in care recipients as a predictor of caregivers' depressive symptoms and the need to intervene with caregivers when problem behaviors become more frequent. In particular, clinicians should pay particular attention to the risk for depressive symptoms in younger caregivers and female caregivers.
The differential role of caregiver mastery in caregiver outcomes also has implications for future research. Findings have shown the importance of caregiver mastery as a predictor or mediating variable in oncology caregiver research and the need to understand other personal caregiver characteristics that might change the way in which predictors of caregiver outcomes (such as problem behaviors) affect caregivers' depressive symptoms.
Data from this study provide a beginning look at the way in which nonsociodemographic caregiver characteristics influence the relationship between care recipients' problem behaviors and caregiver depressive symptoms. A crosssectional design was useful in beginning to explore these relationships, but it does not allow for inferences regarding how caregiver mastery influences relationships over time. Second, the sample consisted primarily of Caucasian female spouses of people with PMBTs. Although the situations in this sample were consistent with how this disease exists in the general population, the design and sample do not allow for generalizability, particularly to various ethnic groups or to men. Third, care recipients' behavior problems were rated by proxy by the caregiver. People who have lower levels of caregiver mastery or higher levels of depressive symptoms might have reported care recipients as more impaired than would an objective assessor (Bookwala & Schulz, 1998) . Finally, the number of months that family members had been providing care varied widely (although more than 3/4 of the sample had been providing care for less than 3 years). Although differences in time allowed for variations in levels of caregiver mastery, it may also have reflected other differences in caregivers which were not measured or identified in this study, ultimately limiting generalizability.
Conclusions
This study was a beginning step in examining the relationship between caregiver mastery and care recipients' behavior problems in outcomes for caregivers in oncology. Study results were consistent with the work of Nijboer et al. (2000) and Gaugler et al. (2005) who describe the role of caregiver mastery in oncology caregivers and extend the science of caregiving research by more closely examining how caregiver mastery functions in the presence of care recipients' behavior problems. Data from studies such as these are vital in an era of cost containment in health care amidst concerns about the clinical applicability and cost effectiveness of interventions. Because behavior problems in care recipients place some family caregivers at risk for negative outcomes, further determining the role of caregiver mastery can help to ensure more efficient and effective delivery of caregiver interventions in oncology.
